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CHAPTER 



10 



Compositing 



Biuwi AND T£tEViS«ON pmducdon compamtt are continually asked 
to t«ndei- scenes that seem to b« beyond rfje limits of thftir sofi?»rare 
a«d hardware. Th complete avnbitioas 3D tendcrings Wth the 
required complexity; quality, and speed, almost aS professional pio- 
ductions aie tisiadtsatd in multiple byvss or passes, and finished 
though (»H*f»swifi«gg. Compositing is tfae art of combining multipfc 
images into a nm&sd final scene. Muldpasi rendering; and con^oait- 
ir« jsiiow jfbr moire cffioftnt renderii^, increased craadve control 
convinciii^ integration wish Ijvss-actson footage, and rapid revisions 
to >t)tar rersders 



Ren DERI f^cs m Layers 

Rmdsrirsg in l«ym k the process of rendering dif&iKtwc objctss in 
your scene separately, so sfaat a tMttsnt icosgs is rej^dei-ed for each 
kysw.The simplest esses is to separate ariiniatcd subjects feom back - 
poani e«virO£unert«. For example, die background layier of d»e 
sas-apk scsne in Figure 10,1 is the planBC surface, and th* fore- 
ground kyer is the spaceship. 

Tc set this «p, start with a fwll 5c««e wids all of the objects visible, 
A^sembliag sH of the objecss in obc scene svill ensorft that aS layers 
wKiJl maKch in scale, hj^dng,. and camera angles. After arr4r»gi«g die 
eutiire scene, sort yo«r objects into iseparace layers.^ 




J, A ssmpie seerjsr is ccwposited to ads! 
the spacssshiifj (fmm Figwe »c.3) over 
the feacitgrounrf ewvironment (ffcjm 
f-sgure 50,2). 



Don't have any compositing scftwarc 
yst? See hitp-J/y^Umd&t&ar^i/ii^hU 
comp<JsStSfi^/ for aa imsm of aU tt^e 
software coRip«fi!e5 4«f5pJy ft- 




To render the ba£k^g:ttruxid layer, shown in Ftgtu« 10.2, sianpiy hide the 
foreground layer objects. If rfie backgiooHd layw « not mewing, and the 
camera is not "moving, then yoa need to render only oae &ain« of the 
bacJi^und, In y««r compoaring pto^m, the aniitmted foreground can 
be composited ovear your static baLckgxoixnd. If die b^dkground is amtmto 
cd. Of the cantm is mavjmg, then jscnder all of die ftames of y»»r ba.ck- 

Sn a more co)(s>{3kx sccsie, ijistesd of siir^ly hidiag the fotegmuKtd kyers- 
during backg!»und retidjeEting, yau mi^t save a sspatate vftrsion of your 
sc:eQ« with tfa* ethet kyess deieted.This can save ewert more m«niory 
and wnderiwg time. . 

To corapkce the scene, fcsregroand layers are rendered vAth th& back- 
grownd hidden or ddeced.Tfee (brsE^round showsx In Fs^re 10,3 is rers - 
deced along w& aa alpH» chawiiel to giside the composicing-Tlne whits 
area of che alpha cha«a»^ shows -whtnoi the-, foreground eksittenc will be 
added. The bbck areas of die alpija dlamiel widitate area,? dsat will show 
shsough to ?he bsckgroimd Saysr, For hioh? complex scenes, mauy fop?- 
gxound iayssw can be rendered, each with its cswn alpha. 

Why bother so t«nder in Istyen? Rendering in kym deariy involves : 
miore set-up wotic than rendering al! the objects ia di« sc«ne at once. 
H«!(wever, tiierc are several iidvaritagei; to rendering in layers, some of 
which can end ap saving you valuable time; 

» For high-qtjality character .^nitnation, mosr of yowr fkai revisiom 
and rereuders are likdy to apply to the character, moc the back 
gsound. In this case, she cbuacrer can be qtJicidy reteiideted as a 
foreground layer, withoist tetendering the foil scene. 
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T!ie bsckgfooniiS of Jhe sampis? scsiw 
is rendered Sep«fSt«i|^. 



iiiiiiiiiiiiiiiii^^^^ 




'\, 


4^ 



J0.3 Tht fotegrout»<3 isyer is aaojJwi' wsn- 
n«) ^ guid« compositing. 



« For i?sas»n5,«ly large scenes, rendering in iaym TO3k«« possible pfS- 
jectii dsst wooJd ovedoad yow conspsitec\i mtmaiy if all objects 
had to be sKsadered at oace. 

« Fot static backgrcjwnd layers, if the SAmesa is »ot movi«g,, you H«ed 
only CO render one feme c« composite behind y«)ur entire anitnat- 
shot, 

« For a soS-focvsed bac3igro«J5d, >'ou Reed orijy to blur dis faack- 
grosind laysr in youf composstixig prugrani, instead of Aceding to 
jwnder 51 ticpth-fif-fteid effect hi 3D. 

» Foi i!^a>. «.»s5:<i r^ s during efficjirricy, c^fieren!: laysjts csa be leadesed 
using difeierst: software settsirsgs. f<or example, you mighs use more 
an«aii3<iirig, modon bivsr, or rayaadag oa sotae kapomrtK layers. 
More distant objecs, or objem yow pissa to blur iri post, naght 
be rendered a maaixsr motvi optimized foff speed. 
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» SepiiraEely leadered ekmeats can b« reused in moldple pkces md 
tixnes, Wlwa compoddsig Jaym, you might, nspcat a flock <sf biwis 
more than one place in the sky or lecyde sofc-focused foieground 
shrubbery becvwicrt shots, 

* To •swork atoand bugs, Simtadoas, or tncompjitjbilides ki vow isjS: ■ 
was«, sp& dsfe;««« e&;cts kaso &&:ss&t ssndst layers, For exaiRple, jf 
you use sjti cMe.cK thar. dsx^s nor, r«nd(.-r thitrngh a sramparenr swrfecg, 
yoa fouSd retidsT die eSecj ijs a sepsirsre iaryer and th&sx con!p!>s.ir;« 
the jratispsi-eac fcfregiotind layer ovas.- sc. If ymj have crested a dixra- 
ter's hair via a plug-in dsat wc}rk$ only witfc i^of3le types of shadows 
•ind not othisrs, di<ia you tlcsn'i have to coroproriidse fee ligiidng jsf 
your entire scene iif yo« tssides the hair in a (Meseni: layer. 

AJf i»i every residering »y^em has Umitadom «3»at are best resolved by 
Tc . .. HBg iti 5*yers. In some situsidons, tendermg in laywjrs is more e®- 
cii . To adaevs evaa g:nia$er cMciencjr and control, complex profi»-- 
siorud scenes are usuaiiy also xendeted in passes. 

sa. Rendering in Passes 

Rr. "tgr in is ike pcoc&& of reiuJering di&ient attributes of your 
see iitsparatdy The seven most common types of passes yo» can reader 
are as ft^ows; 

» Beauty passi 
m Hi^ilightpa^ 
m R.efl«ctiDjn passes 
m Shadow passes 
" Lig^ng passes 
<■ Bidets passes 
» Depth tjvapj 

Each of these passes can be created as separate re.«deriKgs. By combimng 
a«d adjusting di&sc&nt passes ia & composidng pregfaai, a scene cm be 
tweaked intcintcdvcV without being terendered, sad subde effects can be 
precisely 5ne~«uned or iruttdied to a filmed badcgioimd plate. 

Beauty Pass 

A bejtuty pass (sometimes called dsgitse: psiss or «tfor pcus) is die niain, fu3i- 
color rendent^ of yo«r subject, including digiise i^minatjon, colot, ajid 
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color txsaps, as showti in Figure 10,4.A beamy pass wsaaliy will «»{ 
jnd«<J« «fle«t»oas, yghli^, or shadow; thtsse ate usually wndeied as 
.separate passes. 

A hatrntf pass Is TJsissMy mn4«md along with sn alpha d-iaimel of your 
ssibjeci, to be tised later fox compositing youx subject over a bgckgmund 
Dif&rent objscis irt. yowr scene csai have diSfitem beauty passes if, for 
Sixampk, yovs wanK t» tsndes diefciew. subjects or eletn«iiEs isi the envi- 
ronment separacely. 

To render an object's b(f»uty pass, oftcJs a modification to its maws-ials or 
shsders will be aecessacy, to block My tefiections or specxilar highlights. 
SoJ»8 sofiwaiv may bave pass-management feamres sJjat simplify tli« 
pssscess, bwt editjug your subject^ materials in order to show oiaiy diSys? 
xliumiristion is sometbii^ that is possiUe to achieve in almost 3»y ren- 
dering $oftw»te,A shortcut in awny psograins is to set yout ligliti to 
emit oniy djiSiise iiUumination whea rcntleriT)^ your beauty pass (iustcati 
of (sdidtig each iadividual rostctislH specularity). 



liighlights from yotst object You can ieiid«f higblight passes by twaiiiig 
off any »m.bi«m light and setmig the object^ diglsats slisding iSfS color 
mapping to puts black. Tbe lesuit. as shown sb FigiJtc 10,5, wiSi be a 
rendering of the specwlay highlights m dse scene, %vimoyt aiiy other 
types of shadsfjg. 





rtsfiections, hfgfiisgMs, «r shadows. 
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10.5 The ffighUght p«ss shows Ofsiy the 
hfshligftts Of! the surtSKs. ov«f s 
bfeck color. 



LightWay? us«rs !5)sy wartj to use 
Adrian's N«f$¥ $?>«cf«l Buffer Saver 

sbs,hJ!r! to help fsoiste specuter 
hIgliUghts, r«nectk>(>s, ««>(j «««ny 
other essmentsfpom the S»iffefs 
created for a rsnderfng. 



e apecukrity along wkh your bcautj,- pass. 



^ _ .-^.^ 



iiidude » 

R«5jndBri»jg a $c:pai»?e hi^sMght pass allows you mow cwarjvs control 
avKt how the laghJughts are zctidcted. In FigmK 10,5 a bujnfi »nap was 
sd^ed to vscy and soilcTi the higkiigfats.The b«snp map not there in 
tendering the beauty pass; k was applied oaly for the highisghss,You maty 
iaJso movis yoar lighss to diSeixnt posiaom if it jnakes better l«gijiigli£3, 
NatoctsBy, liie li^is should come &otn Ac same genessfl axs|^e »$ the 
Hghtirtg is used in the beauty axt6 shadow posies, hat thenr^ nothing 
wrong with chtad&g a littk hie to xnake a bettier-laokiog i«n<ktln|. 



Add 

win 



Higlllighc passes csxi be composited over yoor beaoty ^>ass -with a; 
or Screen operation. This way, lighter weas of yowr highlight pa» wm 
bfi^icen yovtr beauty pass, black ajcas of your higMighs pass will hav« 
tsffiact, sad no alpha chamiel is liecessary. 

X>uring your a>T»po5it«, having highlif^ts as a separate psiss wiU siSow 
conixoi over their color and bti^mess so thac you cm adjust the hii^- 
hghts to instch the rest of yo«r cotaposiEfid scene. Dont dip large sjrfts.$ 
of your htghli^is into pure wisite Your highhght pass will work best i£ 
highlights T\m through diSereat sijades of gi3>', wlii^h will allow it so 
look realistic when cosn|josked with efferent inrftsi'aEiss.'S. 

Separaedy rftadsred higtsliglits can also be used to control visual e&cts, 
such as ^ows, added in conrsposidag. Adding a blsrrsied copy of your 
h^hligjit pass wil! cieate gScf*$ arouxid y r haglslxsjlits, as showa i« 
Ftgsttft 10.6-T!as -way, gjom do aat take xciy test readeis to adjust, and 
they caa be adjusted in ccmssxt with the filial cojupmitc. 
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i.6 AtoffifiOiSted image Sen) csn he 



«j|{?a(»«d wiih a Wwrrt>»rf copy o? the 



highlighi pass (ffiS<JS!«) to pfodwce 
8 soft ji^aw sntuiKd lh« !;«s^iights 



A* X^^ed J.« j,*B,^», d^r**'^' -pecoiar higniUghis arc da.ei> lelat- 
ed to Inflections, and may be parD3% or wholly replaced by refiecdons. 
If yoar light soi^tc&s ai* visMe in ai i«8ectso«, -ywo might someiim«s sidp 
she hi^iB^t pass. If your teSecdon does not sndude visible teiiecdom 
of th« li^cs iii«msd.vcs, addTn|r togedher s hig^ilight pass and a jcefiection 
pa$s <:j»n more cojijpletdy Hniulace teflccted ligist on die object. 

jo,2,3 Reflection Passes 

A. ft/ierJmt pass ihdudes reaecdons of other objects or die sarrownding 
e«viTOX3K5.«m, "ib mlate t«fiections, usually all you need to do is turn off 
3Cfnbi«:nt, dsSbse, and specular shading ikam a suiface so ti»t only tefiec- 

doas appear, as in Fig«?c 10.7. 

You do «o£ Heed asw to illuimmts sa object ^wheii tendering the 
refiftctiops on its surface. If your reSl^ciion? coma 6»m reSecdon m&ps, 
yo-u csji wsintjve aS tke lights ia yo%ir scene when lenderat^ 8 reSection 
pass. If rstyocssced reSecdons show othei; objects, some lights i«ay still 
be needed for the od^ier objects, aiders (hey are coastant-shadftd ia 
incandescent. 

Oftea, yovsr tftSectiois pass will ishow idbcdons of objftccs feom other 
Ia>'ers ot passes:. If yoa aoes using reSection maps, this requites diat yoa 




The fsHeUiofi pass shows csnSyth* 
rgft«ctiSt^S Of ?ha su!ff»s.md"mg ewl- 
rcnment. item s purely reRecKva 
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DiGiTAL LfSHTifiG S REMOERtNG ] 



3D Studio ftWX users asn us? the 
fr*« Utility MsttrM from Blur Sturfto 
{www.feiuf.cotn) to render an object's 
reflections witiiout renrierfng th? 
ortgifta) object- 



have previously wndered a refiecdon map of your safscsunding ofeJ«cts, 
bat yow don't need those objects to be ptcsent sifter matktg the xmp. l( 
you are using rayrraced i«fiecti«n3, then you need to deagnata the 
reflected objects to be visible in regecdons (soraetifftes c:all«fi secondary 
ray?) but sot directly visible to primary i(3.y%. 

In many esses, yoa will get the best tisstiits by blumtig yaur isfJectioxj 
pass slightly ha. yK>m: compCKidng program. If you're going to be blat rsrtg 
tiie t«£ie<.tiaii pass, you can lUBuaMy save rendcriiig time by t«rfling off 
aisQaiiswing. Even if yoxjy lefisctjon psss doesn't look perfectJy refined 
when tendered, ir will stiU icsok good after it's blurred in your ccjuiposit- 
ing prngxaitL. 

SO.Z.3.X Co»*POS!T!N€ REFLECTIONS 

lb composite rfje passes of a leSecdve ob ject, a refieccson pass is gensrsl- 
ly dissolvsd with t*te uadcdying beaaty pass, before the higJiUght pasis is 
added on top. A nsflecriort pass may use its own alpha channei but it cati 
also share die alpha cljattaai Scorn die beaisty pass. Kyaxi render refiec- 
dbft paissRS wifhosjc audalis'sirig, wss the alpha &om the bsiiuty pass. 

Thft witcKsity of di* beauty pxiS, reflection pass, aisd higMsght pass 
are all rfttiiiced wh«n ths^;,' ars folftrsded m the composite,, as sbowrs in 
Figuin!: 10,8, The o&ct psjoporrioiis of each axe judged virsHaiiy. As you 
adjust dse p.«sss, cortiparc the highlight p*ss to tbx iig^ii sotircsss m the 
scene, ararf compaire the reBection pim to the sumjuading envisowaenj, 
to rjiake sme your levels look appxopmtt^ to your object and iss 
SJjmsuadsngs. Tiiis part of compositing is an ars— not a & 



A bSiamced COi«()r>?.ite tifrrsbmgs sbe 
b«autv })ass. fSsWi^ht pass, unti 



007 n/30 iC;13 fhy. 0353672792 (V&SJ^Nh'S^ay iJs US*SUGHRU£ ^053/030 



[ CHAPTER 10 COMPOSSTfNG ] i 261 



to.2.3.2 ADDING RgFUCTiONS TO REAl OBJECTS 

Sometimes^ yoat 3D object caa 3 teSecdon onto a reaJ-world 

3or&ce, such as a sMny Soor, councertop, or water surface. The cast 
ieilection shouisl be rendened w a separate refiection pass. 

If ehe siirt»e;s; sh<5wit3g the reflection ss anotheir 3D object, then tim 
object nssds osisly eo be tiiad* visible and i-efiecdve eo render siie pass. 
If the surface shcfwing the teSection is a real-life sumc«, then you wili 
need to buiJd a 3D model of thst surface and position it to »Ug« with 
tbfs iivs-acrion piate, as with r.be. grid in Figure 10.9. 

For th^ eSsct of rippling wjter, yoy m«gtit »dd a bunip rmp to a inflective 
v/Atsr: surface object, wluth dj^tons a tetlecTioJ!, as shawn in Fipxit IQAQ. 




SQ.S.0 Sump mapping on a reftssetiesn 
surface dfetons th« rafiection to 
simuiaie watef ripptes. 
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The alpha channc? output by most renderers vnS defauit io showiag tfjc 
shape of an entire, reflective cjfejcct, rachcr than rJ3« shape of rfte refiec- 
tion itself. For example, ihe alpha chartad could show dse shape of the 
secaiagMiar pkfic, instead of the refiecdon thsr was cast onto the plane, 
if tbe alpha chaiinel cannor b« fixed in rendcfii^ your rsflecUoa pass, 
you may be able to produce a masfc by using a luminance key fortction 
ift yow compositing software co isolate the leaecdon fiwrn s black 
surrounding area. As a last resort, you couM rendw a second iefiectiou 
pass — refiecdng solid white objects agsiasi black, backgtounds — io mt 
in place of the alpha channd, 

Wh&xt kerykjg the £«ilectitja over si aud'^ai^ adjust k m your composidng 
pit>g5r»TO CO match the tones of fefdsdng refiectiom an the stajface, as in 
P.igisn! 1011. Reflections thai harve coo much coIot and contrast can 
look lurureijisstic, so color correction is, tuuaUy meccssarjr to match any 
real background sequence. 

ic.2.4 Shadow Passes 

A shadow pass is s renderisig that *£>w5 the locadsim shAdows m 
a scene. A shadow ps.w ofi&fl appsrars a white shadow rtgicsn agasms a 
black background, as in Fsgare 10.12. CoxsMnort wistjorss on this 
hidudts Kjfiderings wstis bisck shaidows agaitusi: white backgrounds and 
reiideriogs with (b& shadow shape embedded irs dse slpha channel. "Iliese 
variations can all wosrk sqiiaily we-H is composatiisg. 



«o.» A 3D reftection is keyed ov«r i 
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so.is A shadow pass SefJ) indicates a 
ship's shadow «as! o« !h« ground 
and is used to darken the coiTe- 
sptxKtins arss of the f!na! cot^siU: 
CrifhO. 



To r^infe shadows cas?. from ons object onto another, she object casting 
she shadows sseeds to he ktvisibk to priuiary rays in yovx Hsndesrirsg bur. 
still cast shadows t«td the scene (this is sctmedmes called s $h«Ssw objeet.) 
Tlie mr^ce Kwceivixig the shadow, s«ch 3£ the ground, still needs to fac 

To eiisurc; avj acOijjate shadow pass, OT3.kff sure jhi?K? is no arofaicrtC Or 
incat?dfisc«sni Hg^ic m ihe scene, Tlie oaily light soim-e in dse scene 
sboxjld be tb« o«c light fcha-: is r^snng the shadow. To forchsr hohte. 
shadows, sometiiijcs a light is used -wids a tiegadve brigfjtness, as ^vcU as 
3 negative shadow brightness, to create white shadows ewer a »ndfo3rm 
bkck backgnmnd, I his avoids aay shading variarion in die background, 
beca«5e the back^ousxd area ren»iiw pwte black, ev*n bcyocid tine edge 
of the light's berni. 

ShadcKw? often k>ic>k be&t when the shadow pass is hiuxt«d sUghdy dwdng 
compodidng. tfyosi are; rendftrir^ a shadow pass that will b« bhsnced 
kcer a,R}rway, you migjiu tuxn o^atxtiaUasixig oti the shadow pass, turn 
down shadow saxnpless on an asea light, or use 3 lower resolution 
shadow map, 

40.2.4-s Attached Shadows 

Attadigd shadom are shadows a sosr&ce casts onto itself. For «xajapl«, a 
chsEscter's nose tiaxi cast su attached shadow onto odisr pasts of Mi &ce. 
A b^sTsp^y or hilh tcrs-air! csn siso have attached shadows, as sbcsvm in 
Figvi-e 10.13, especially if yoasr light comes frortj the side- 

If you to cojiEsol the intensity and color of the sliadows separately 
during yom composite, attached shadow passes need to be rendered sep~ 
atsttdy (ioiri csse shadows. If you doti't want to ttsnder an attached ishsd - 
ow pas.^> attached shadows caa soaiectwies be rcKdered as a part of the 
objecs% beauty pass. In other cases, attached sliadows be skipped 
entirely- For example, ao attached shadow's were rendered on the space- 
ship in the sarapie scsne. 




50 Studio fAM. users Ssr. iis« the 
t'res Cast Shadows Oniy s^8t«r!ai 
from gSur SfJdio (www.tiSuf.fom) to 
reader cast shadow passes, and may 
also use th« frss Rersosr layers 

bobo/ to heUs with muliiple passas. 
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jo,i3 The attached 5>)adew pass for a ter- 
is'm h ranrfsrerf separately Ote^) 3"^ 
usesi ia darksrs areas of the fifiej 




io.a,4.a DOUSIEO SHADOWS 

A ctwjjmosi pt^bk^ju in rompositing visuaj ejects shOJS is dcmbled shad- 
ovsfs. As shown iti figure 10.14, dpuhkd shadom occ»f where a shadow 
pass fiirther ds^on$ m area thwc wss alTe»dy sharfowed fksstn thts $ame 
li^tisourccWlitsn combining two shadow passes that r«p«««sHt the 
occljisiois of the same U^£,be soie to compodte rhe passes first in a 
iighte«~only or daik«s«~<M% mode, arid thtin mc lift aicvgtd shadows to 
disrkfin the background plate. 

Doubled shadows tan also be a problem when adding a shadow pass so a. 
shsdomd ares of a iivc-action badtgioisnd pkte. Especially Sot exseiior 
sccn« where ch« sun provides a siti^e source for shadows, dowblcsd 
shadows wouid look highly ware.alisric The shadow pass must not darkea 
aj:«s>S ih&t ai« slsxtady darkened by a t«al s^sadow.The rejd shadow aeseds 
lo be masked om so thac yoirr shadow pass darkens only the areas that 
weren't already in shadow. Your shadow pass, should appear to extend the 
AVG» of the real shadow, extending its area with the sa?xie iihadow fone. ., 

Addijsg; shadows to a resal sccrse is Siomerimes a lot of work. Lackey, all 
that needis to be done in 3D Js to tendesr esch shadow p^s s^psYately, ^ 
and most of the work k left to the oomposidng procBsa. 

Some 3D artists have the imfortuiiaM habit of trying to rmdex cast 
shadom into d>« alpha, channel of die same pass as dtteir 3D objects. 
B«cau!>e of aB die issutsi that oat^ arise in compo^ldng shadows and »li 
of th« adjostments that need to be made to achieve cori'sdacsng shadow 



},i4 Psof eo(«p^>sft!f!g caw remit sn siou- 
fcied shadoMS, the &afn$ iigisi 
being wwtwed twite frorti ?h8 saiw« 
area Oeft, fioje whars. the two shad- 
ows cn«ifl«s3), .»t«ipe<iy c«t»>po«t?d 
shstiaws mes^ into a liftiSe*! aJea 
whst* the obi««S S»iock JNe sanfs 
light sotftte (flsht). 
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t<3ia«s, this tecb-nique would not actually save dsiic or tmke composidttg 
»ny easier. 

Lighting Passes 

A tiding pasi is an opdonsd part of muldpaiss rendering that adds a great 
deaL of fijeadbiUty asd coatsioi to the cosnposmng process- ktstead of reit 
derijig a beauty pass aii at orsce. you could instead render tsuitiple ligjit- 
siig passes, as shown in Figai* 10.15. Axi Midrndaai L^tusg pass shows 
tlie iijfiueftce of oafi; %ht (or onis giotip of UgjMS) on an deitxenl, vidth 
csther lights hidden or ddeced. 

Hie three psssas can be addsd rogetfeifr dvwing com|>ii>ddtig. Use the 

osr S<^im mods in youi coixspoijtiisg progr,»n in ja« the •samp. w»y 
ihai- yau would, composits a highlight psss. During the c{>n4j,>c«jtc-> ymi 
can scparatsly cvsessk che brightness snA color cif each of the lighcLfig 
passes rx> pwdxice di&iiejii lightmg effect, ^ showxi in Fig^ire 10,16. 

Yon probably wont h»vr tktic to render sepiitr^ifs lighting passe.^ from 

each. Jighj on esch, demcjist i« your sc«ie. Separating Jighdsig passes is 
best reserved for special sicsjstjons where they wjH be of the meat ose 
during CQitJ^JOsithjg: 

* A back light or hght to an object couSd be ntadejad in s 
separate H^tirtg pass, instead of being a part of yosjr b<siuty pass. 
Isolating the dm j%J»t conild aSow die rim light to be sepatately 
adjusted when buiidisng the fimi composite. 

« Any hght that mighc be blocked by a shadow psx% whSe aUowing 
oth«r hgte to £li m the .shsdcw sxra, iihouM be rendered as a 
separate lighting pass. 




lifting PSS.W.S wer« f«nrfefs!rf .wpa- 
raleiy for the key iight OefO. S« light 
(tenter), and tigcKH^t (right). 




Dtirtng comsositFs??,, rtisnipiiiatioji of 
the miar miS irn^risUy 9f sacSl fight- 
ing pass aiiows iightinj; 3<3i«st!n«f<U 



200? 11/30 i0:20 FAK 0353672V92 



* US?:SyGHRUE 01 8/030 



j 4 OtSiTAL UGHTiNS & Re«D£RiNS j 



■ Any kind of ^oba3 Ulununation, such as cadiosity or causdc efets, 
cottid be isolated fiom tijc direct Sighiang passes so that rij.e ^obai 
iSuOTRarioii could be brightened, darkened, or dnted withoMt a 
recaJculsdon, 

» AniiTtjated Uglidsig effecte are sometimes mosivsted by a source; seem 
in another pass or &,'«-acdftn plate. For «xamj>l«, a Sash of light 
received Stom an explosion could Ixt rsrjd-rcd as separate lifting 
passes. This aOows ih& as5ir£iai:«d lighting to be prscisdy xttatthed is 
color aad dssjitig so the eiesnent that inosvates it 

m Lighi? wtdi h%hiy satunted colors can be isolated into a s«paxace 
lighdftg pass. This a-Hcsws ihe hw«, iwcnsity, and satxuradon of the 
colotcd li^hc ts> be edued independsnsiy. 

When rerK^erijig separate, lighting pasifcs. try to err tsrs she side of kss- 
satsitatcd li^t c<i>io». If yos need to iucica.<ic the. satwratioa dtiting th« 
composite, you csn, but you wouJdnH wane m use such a bcidly sacuirat*- 
«d cotor that the ted, green, or bhit wowld be utidetexposed and 
cult: to boostv 

10.2.6 Effects Passes 

Depending on the needs of tow project, effxtts passei xsvsy sosfsedmes hts 
render<sd in a scene. Ail effect pass is a separate rendering of a visisal 
ftgeci or a musk for a visual eSscJ, An ejects pass might be an optical 
eSect, such as lig^t gjow fitt teos fbie, ot a pftrdcie e&ct, mch as 3 
cloud of Maoice or plmxv: of jet esehawst. 

3.0.2.5.1 Optscal Effects 

{DpSrCiJi fijffiiSf ate pheaomena such » lens Sares or streaks radisstmg ^om 
a hght, whkh sijmjtskte effects dm couid occur in a cartjesra s )eiis or fsiotJ 
plans. Duriiig compositing, optical eSeets should always be added hst, 
swperirnposed over other elements. 

Offtsca! effects ate especially inrtpomnt to .tsokte x » separate pass. By 
tljcimelves, they are quick to tender. However, you wouldte.'t wint to 
repeatedly rcreader a nSOte coniplex scene jusc to see different adjust- 
TnexsK to 3 lens .Bare! 

Optical efecss are a popular part of niany computer graphia scenes. 
Vliibk rays radiating the star seemed like ass obligatory coraponeitit 
in irsaking die exaraple scene for this secdon. Howcv&t, ifyon don's 
•wssxt your work to iook like a computer graphics demo, yo« are «s«aMy 
best ofi" to avoid c«>n.^icuou,«i optical efece;. JLeisdering optical eSects 
sepijrately at least enables you to diminish or dd.ese the effect later, if 
you chaage yooa iittrjd about m importance hi yowx scer«. 
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••D.a.s.?. PAkiKit Effects 

The afipearance of pardcles caai be modified and etxliajiced hy reiwSering 
th^sxi separately in r.ht.k ovra pass, Yo« can use rendered psstides as 
masks to cojvtiol iii&r^nt image processing efitrcts, mampulate their 
color »xid opacity snd combine them in dt^ocscit ways with the b»ck- 

FigsjK; 10J7 shows a simple doiad of panicles, Bf ui?ng the psrdde 
doud as 3 sjwtsk for a dwtomon efiect, the background is distorted by 
the paittides, as though the pa^-tides were cambig te£hu:do»< FiaaJiy, the 
pmjdes are cokjied gicen and kssycd ovex th« backgnjtiiid, behind the 
ship dsat «tnitt«d theai. 

When pswtides are wtsjely dtstrtbu«»i thniughou; a scene, some ofthftm 
may appear in &om. of Other objects, and sotn£ of them hehjtid other 
otgects. These atei ^Jiree luaia scraKgies for dealing with this probimu 

» Render mwStipk layers of p3itide$,sep&radjig foregtxjund pattidei!, 
mid"gr?3«nd paicides, and bsds^swwnd panicles. The parode Isytsr^ 
nsay be separatdiy emitted, or split via dipping planes. 

m Render your isariides with soIid-Wack copies of other objects, 
whidt will Hack some csf che |;»ick^iound paitides. 

M Rftndet p»ttide systerm stnd intcgv^ited objects sdoug Wth dep^ 
maps (see the aeat iseedon) for ase in dq^th-based cojxipo^txng. 

RtHtdering multiple Isycn of psrddes is u^uaBy the sinipicst of these 
choices, and it dlcjws die moat aexibic coAtitd over panide appearance 
md composidag. 
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ao.i.7 Depth Maps 

A Atpih map (aiio csHeci Z-Daptk or a depth pass) is s pass that scores 
depth Mifotn^tion it each pOix-it ifl ynux scsji«;, SoHie psttdiscdom use 
depth maps rendered in a spedsl depsb map file forruai. Other produc- 
tions use simuhted depth maps, whjch are tendered as standard jii^ge fij^js 
just like any oth«t pass hm are designed to serve the same purpose as a 
true depth raap, 

A depili jTis-p is an arriy of v'aiues, measuring die distance frpra the cam- 
era Co the closest subjeci: being rendered at each pixel. A depth ij^ap (sf 
the sp^ce scene is shown in Figure 10,18, Brighter shades of gray repte- 
sent parts of the sccjje that aie dosor to the camera. 

Types of Depth Maps 

A crue depth map is tiot an jOTssge-The vsbit !».o«?d for each pisKl laca- 
tioti not a color or shade, but a Soadng-poim iccwrate number iCpie- 
scming the cajiiera-to -stihjftct disiaHcre. If 3 tsrue depth map is convettftd 
into a %fi«rwaye gtayscaic iimgif , witis otdy 256 1ev:el* «f gray, then d»e 
accuracy is hrjiited, compsfed to the original distance m£as«rprnents. 

True depth maps or:cp\jt by sl rffisdpwr do not htdude arstialjiismg, 
because they stcsre orsly otis distance pet pixel. Vbii jTS4sy have to render 
your images ajsd depth maps at a higher rcsohstion, and dieri stale down 
the final composite, 'm order to achieve s;orrecdy anoaJiaaed o«cput &om 
a depeh-aiap-based composite. To produce antialia«;d outpw trom a 
scene's depdi, you cui make a rendering dsiat is adnsedme^ called -a smu' 
lated depih map. Simokted depth laaps aiw reaBy the owrpiit of a regular 
tendeiing. They do not invoive fioattng-point distance ineas«re33i.enss. 'lb 
set «p a fiknxilsted dftptli raap rendering, of the obicsrs in yo«r scene 
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need co be given 3 Sac, constans white color, vAth rso shading. Then, a 
deptk'/adsng ovfog eSect needs to be acdvsjted, to fade your scene tsyw^vd 
hhck gps^ter distances &om the aasicti.Tks ie$dits wtii be fom^thiag 

liku Figssrs 10,18. 

io.2,;'.2 Uses fok D£?th Maps 

Rendered depch iatonrndost ca« be used in diSaxnt %>«sys dormg 
composidiig. 

H y»« harv« two renderad scff«e!S> e^ch of which was rendered vridi a 
ttiatcijiag tfcpdj Etjap, then a d^^~base4 aimposiie can merge die two 
scBSMS based on the depdi aj each pixel. DifEbrent objects or parocies in 
the renderings can ocdade «ach other or appear in th« for^;«>uad or 
bsckground hased cxs chsir own disstnce from the catttexa.. 

Depth maps wejre os\ce i.»s«d with starfdalone ptograntj for r^ndersjig 
partides.'Io composke psrlick rcndcraigs with tite objecfi reudered m 
another prttgnim, dc|jth njaps were rendered with boch the parades md 
the objects so rhn pxcHcinr, cosxid correcsjy sppear in i&orst of or behind 
diS«t««t objctts. Tills approach has fallen ovtt of fssvor because h did not 
sBpport anriaijassng, did not work correctly with traj«j?ayent objects, raid 
did not aiiow Hghting and shadows to interact berw««n pardclfts and 
gecsme»>'. Parwde swpp«rc buiic in to she msdn rer.den;!: of most pxsof- 
graros la-rgely rspkced rhis approach. 

.Aisother way yoa xsie a depth msp is as a mask for any kind of 
iniage~proces3h5g effect Fi§«.Te 10,19 used the rendeted depth map 
(&>om Figsjre iO.lS eaj-Her) co tmsk a biur of the b;iekgioand md to tnjt 
the background wth 3 cool, gay color, Thk enhances the ssr«se of depth 




A csgpth ir^ap ss used ss a mask for 
blurring Srtd colOf'CftrreErtinjs opsrg- 
tions that stmuUite depth. 
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in the scene through siissuhditg 3 camera's Im-iiced depth offjeJd 

siiso amvdates atmospbieric pcrsp«criv» as thoug;h looking ^irough du.SE 

that duiled th^ cplor of ifae discaot rocks. 

Dspdi map* are worth rciidering fax any emnronmenc thai «eed<; a lor. of 
atTOOspheric or depth-oJ~fteld eiiects to be simulated duririg cosuposk-- 
ing, SimiiiaSed depth .maps, rendered a* a separate pass ^.vith dsptii fading 
or fog, usually work bat for ibis purpo&c because d)«sr anaaliising will 
macch the other passes, 

10.2.8 The Origins of Passes 

Thew is a misconfreptson among some users that tcadering in passes is a 
tisw techtjiqwe, only done in c^rt tsin high -end 3D ptogimxi, Reudmng 
in passes has actually been a part of 3D tenderu^ &om the. first uses of 
computer ^phi£S in ftbii. In fact, visuai efJects h&v^ fee<sn crcaisjd in 
passes since before dse first 3D eSfects shots. 

The word pass oripziAtttid it) moitofi-ixtntt^t ph^icgraplzy. ModoQ-conctOi 
photagiaLphy is piiruastily used ixi Ebijing nissiiscure models foi viiuaj 
eSecrs. A tnodom-cojitxoi camera c^sn repeat the exacc same motions sffv- 
eral cimes, moving on a computer -concro.l'sjd isx Hioao« base. Each 
trme k tepeais iu motions tlifougli a scerte, k% called a p<iss. For exaaiple, 
in fslmiog a model of » spaceship, the first pass thTOv^gh the scene could 
be a beauty pass, shootiKg a &illy-i« shot of tlrsc rsiodel Exsr t^je next 
pass, the camera coaid fee loaded wids bigh-conrrsiSt fslm. the lighdng 
could fas changed, and. the camera could film s rtiatte pasts (the squiva- 
leni af ail adpha chasisKfl.) For a. durd pass, .Ughts nidghs be turned on 
inside of the models -mndsmi so thjtt » lighdng pass could be film«d. 
Prior to rh« de^opment ofdigiml composmi^ sy^reins, s& of these 
passes used to be printed tc^thcr optically on filrn- 

sa2,9 Pass-Management Features 

hnf 3D rendering software that is used professions^y in Bhn and tdevi- 
sjos producdom C3« be made to render m f ^-a?', srs rxayst as&e:.^, pmaa 
are simply created as modified wrssom of a 3D 3ce«c. Por sxample, to 
isokte a highlight psjs, save » vsnJon of the scene that has pnsc black 
diffiise shading, 0,0 sxnbiciH- light, asd renders only specular highiigbts 
over a black backgroujEid. 3D soitvi'sre does not need Any special features 
to support this kind of pass rendering, becavssc all p*.tsc:s arc xct up mz.n.~ 
ualiy by the user. 

Recendy, new pass-smnagement features i^iat am speed and aimpiify 
renderiag in pmrji have appeai«d in some h^~end progtarns, as shown 
m Figure 10.20. The advantages of having pass-nnana^enient featut^s 
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SefSmagisiXS? stn-amUne the defini- 
iion t!f dSffergnt passss and! sS9w 9 
scene to be ifssantiy $vifUchs<J 
between pass configoristioo*. 



btjik in to che softw.'sre sis shar. many pass descripdorts can be preconi^g- 
ured £en: xsipi<d scs- tip and that diSewsss versjons th« scftu* do noc 
need to be saved $«$>dx»telf fox i^clii pass. Even a&er xrutkmg changes to 
Other aspects of a sce»«. swch as eo the aainiadoa, all of the passBs «« 
stiil rersdeitabJe &om the same scene. 

Another approach to pass man^mcnt is to mide:!. maldpte posses and 
scene k>'«!:s into one mulnisyer file, such as R.PF (l<ich Pbcel Sle 
Forma?:), the esjf4sirsded version of fJje earlier KLA tbrmaj fiies o«tp«s 
by 3D Scisdio MAX. !f ycju wre sure jhst ike compositmg software c»n 
make xist of she RPF fofmst, then it caa be used to comssy imag^, 
Z-Depch, and other infijnnation that allow$ for eSeas and lightsng 
chasiges, sH i» a single file. 

I?as$-fr:arssgement tsis-ttises 5jj 3D software arc a case of dje developers 
folicOTvjsig dseir tssers. Advanced 3D eflftcts hsfve always bee« accom- 
plished by layering diSersnt passes wer 3 backgsownd plate, evaij before 
sofsrvtfars deydopers started to notice and bwsld in composidfi^-xelajed 
veftdcjTjwg teatuxes, 

^,.3 Lighting to Match 
Backgroumd Plates 

A kae^und pkte is usually a sequence of feam^ digioEed from live- 
action film or video, into which you will add your conaputer graphics 
demeKts. sorsie pmjeas, your feackg roxmd plate could sho b<t a mates 
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pasjidi'sgv a pteviously rendered 30 scene, or a composUe of multiple 
elements. 

Many 3D progtasss have aji opdoci to view backgrouxid pkces 'vs.'itbjn aa 
animation window {sometinses called »a imtigi pkm of r(!i<?s£ope hetck - 
grauftst}, shcfwirjg how your subieci wOI be aiigned \«th the backgrowad. 
After your 3D scene is aligned wjth the casxier^ angles fe>sri the real- 
viwrld shot, you &ce the ch&Ueage of matching die Ugliting fiom the 
resl-worJd enviroaaienc. Matcliii^ die dtr&cdon. color, md ione of jh* 
Jight sources in the reaJ >cw« is «:ss?:upal fp iiitegiarijjg 3I> Jen- 
dered pisses with th« photographed backgr^uiui plate. 

Referemce Balls ahq Light Proses 

A set of reflective and jmtcc balb caii be ideal veibitnct objecis !:o help 
measure the possdosi and color of lights on a location. Mirrored baBs are? 
soki 'AS lawn ornsments s.nd as housinj^ fcif ceiiing-monnted sectsrity 
cwietas. Fox a bail with 3 matte fimsh, plaster is ideji, but s Sfyrofbaiai 
baa from a craft sttsrc couU be more pombic atid aaordsbJe.yov! tmy 
ae«d t£> paitst tha ball gr.jy and attach a piece of wit« to hold it ia place. 

10.5.1.1 MATtg BaLUJ 

i-\ pi«UEe showing the matte ball in s Hghubug eavirotimerit, as shcjwrs irt 
Figure 10.24. c*a be gitrat for choosing the color of light reachirig your 
aulijec't Sxfm each direction. Ideally, chis image shojild be shot with the 
mne c»m«T£ 9S your final background plAnc dx)d digidzed in the siunt 
itision with the sMne color ajtrewtion. 

For the most accnrace color marches, bring the bsR image mm a psim 
ptogtsm and pick specific R.GjB color values fioin the hnage of die bali. 
as shown in Figure 10.22. These HCB colors can theis be assigned 
directly as colors fttr your Lights from corresporsdiTig ditisctiom. 

When developir^ the scene's hating, you can icnport the ball iinage as 
3. background image in your 3D program, and creacR a 3D sphere in 
front of the ijxiage. Using yom 3D sphere as a refcatatcc, adjxiSC iiiCxdtc 
or direcuoRsI lights Som each direcaoR to iraakc the &bat5ing of rhe SX> 
5ph«re sXJiiteh the shaditig of the baB in she backgroursd plate. 

Studying the colors wachitig a point in a t«al-wodd essvifortrfsetit k a 
great ff.xflsrcis* fbr anwne woridng in 3D hghting. .Evext ii ymA don't seed 
to match the iightiag of a hackgrcjund plate ri^ic now, thb piocess covdd 
be wordi cryisig a few times, just to get a beaer feel for die colors of 
teal -world lights. 
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1 A matte'rmished gray bait !s posi- 
tioned betwueft 3 fife sod wintiow to 




i».ass R68 coiofs chosen frain thss rsfer- 
Srtc« isai! wl!i gSva an HKmaVe r.oiof 
match to 3D iighis. 



5;>.3,i.3 M!i?80R Balls 

A. pic3:Hjre of a tefietriwr b:.dl in asi cwvirosiment helps you mor^ precisely 
detenTiiae rhe ar^gk and relaiTve brightness of each light, and guides you 
in cresating highlights and jeSecrians for yo»r object {see Figure 10,23). 
As yoa blow, reSecdons ate view-dependent, so it is vital that the 
s«fiectiv£ ball be shot firnm the sasrse cai?i5t» position as your final 
background piacs. 
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0,33 A r«Jirw baa ssptures et refieeJeiJ 
imase of the *ufiis«n«!!«g environ- 
ment for reference or ftjr use ss a 
rsfiecsitan map. 




As with the msxat bsSi image, the ledecdve ball im«ge can be bn9»j^ 
into y«>itt 3D pKOgiam, If you inake a shiny 3D sph«j?;, you should h« 
able 10 see hi^bJights ftom ya»r fen^^ter lights and nissch these to the 
highhgbcs in the «aet;tive; ball, 

Af ^ddcd b«»u$ to havis^g a pictute of 4 vt&tctm: sphftse m your envi- 
tamaxantt is that you cati uss; k to develop a reflection map ibr yowr 
object, ss shown in Fig«xc t {},24, in many |>n^3ms, the best -way to 
piojsscr your acquired mx«s^ is as a pkriar piojcctioii c«tt6 the side of a , 
laige sphere suHosinding yom 3D scene; nuske dre sphere tender refiec- 

10,3.1.3 LiOHT PROBE Images 

The traditiooai approach to imtdaiig natvfi^ Jight fe<?m ?i real ejxvirwn 
meet Hi to use an array of infinite or difectionaJ lig^iis, as descxtbeei eatH- 
«»-. Aftet- each light is piopedy adjusted to tsiatch the color and bri^t- 
nass Scoxa each direction, this appxoacti can pttsdpce waiistjc tendering^ 
and 3^j»"i3e!5s KUtches. 
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TJie capl^Jred reStKlsw map 
matches a 30 oi^sctts **fl«c««wis 



Another approach to re-ctwadsig a rsal-wjtld UghtiKg esvisonment is to 
me: a. probe iin<ige lecorded «?« tixe swxae iocation as your ba^kgrcsxmd 
. pkte, A light probe hmge is ^rt iroage that capt«rei! the Ughuag 6oni ail 
8J3gIes around s subject, whack can be ci«aied by photographing a refec - 
sive ball Ai the shoothig location. The Hj^t pK>be mmgc caii thea be 
«ts«d to ilhimimte objects with all the. ificorded colors and tones of R-ai- 
woiid lighc. From oaly one light |!tohe image, iSununadon wili reach 
3D objecss &am all afigks, as though the light source were a gians: 
sphete wrapped STOund fhe cjjtire 3D scene. 

UsiHk« prdht&ry j.'hosogr,^i^ of a reflective ball, light probe ijii^cs axe 
/jsg-^ dynamk range (HDR) tmagis, mcarung that rhey cart capture an expo- 
sut;^ l^tjtwdfi gready exceeding; the tatige of oae visible ismge- To photo- 
graph Hght prtJbe iH>ages, canieaTSS are pTogrammed so shotst a series of 
images at SW&rsxit sxposam settings, exposing fot she brightest light 
50«rces ali the way dow^j to the darkest, as shown in Fsguse 10,25, 
Without using HDR inaages, ail of the brighter Ughtx in a scents taight 
iippeax clipped ss p«ic white fai^jiighss, with nc xecoisd of ?heif relative 
bri^ito«te& or color. By mm^ HDR inxs^fts* a ptobe Ixns^ can 
accurately record the color and rekdtve bra^trsess of «fv«iy light sotitce. 



InfoRnatkfA about High Oynarnic 
RangS! images can ise ft>»nd an the 
internet «* www.cs.&<efk«ley.ed«j/ 
~«feb«v«!t/ and natiUK.bsrKelRy-«du/ 
mkhdr/. Th« first commercial soft- 
wate t» suppwt iDuminstlon vwtti 
HDR taajses is NewTek^ UghtWave 
3D (w»fw.nfiwt«k.cor«). 



10 3,5 Other Approaches 

Yoxs can't aksreys msc probes atid teSecdve baik on the set ofev^sry pit>- 
dact!on.You caus't es^ssct iwery production to mop aticl wast for yoa to 
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Sftt up special refeteTice shots. Sometimes you won't even be able to visit 
shs locsiiot) whet* backgrnund pkses are phocogTaphsd. 

Evta if you do get to meastJr? she Isghdrig with difeens: kinds of balls, 
tK«i fighting in die scene may changis without bsing remessured. B».Us in 
one Icscaiioj-i isi a scene also may fail to give you the ttjformsciors you 
aee4 about lighdag in another pomsi --yow*d need an infmice numbet of 
probes to fUUy measure the light at ev«ry point m space. 

If yo\3 can go to the set or shooring location, you can use otlier tech- 
niques to assist in matching, the lisJ^ting: 

» Bring & e.assiera to the set> T*ke refeieace pictuie^ of tlse set 
wsd the Ij^tltxg awjwnd is.Talce Sat-oji pkswres of vir&lk or fioois 
for possible use in cttxiure mapping, l^te wide-su^e or panoramic 
pictures to create trSection maps, 

w Bring a measuring tap« to the set. Ask early in the produciswa 
jf yoii can. have biuepftnei to dse set, but don't trust che ongmiid 
pktis to bft accurate. Bring a measuring tape and t«cord enough 
inforanatson i;o chat you s»uld busld ,*rs accurate .3D mode! of die 
t&t t£ necessasy- 

s mtcit fox changes dox'tng the cosurse af the productions. In 
a studio, ll^ts are adjusteui, »nd even iiiie walfe jind set pieces are 
moved between shots. Outside, the weather aod dme of day cseaftf 



iS^U A H5gh Dynsmit Rsr^ge iHDRj itnags 
wii rndicate accurisie cote at mx\- 
Etpie ;eve!s ssf expcfsure. 



If you cscartot go to the shocting iocatian, or yom feacfcgrowod pUtx 
cQmtsi from stock tbotage or other sources, you sail c&a match the hghc- 
ing using other techniques: 

m Si^dy db»dow« 'm th« bsekground plate. Whm you b-a-ve 

matched their length asid dirtiction in ,^D, yowr lights 'W.'ill he ha rh« 
righi: pistes. 

» Use aa cih|sscs m tfa« baekgrouxnd plate to Srsd li^ht colors. 
Try to fuid 3 wUHe pr gray objecc in the backgrox'.nd piste ftom 
which you tiiri pick RGB vaSass. 

« Try to Siad ir»f«int^ixc« object's 1ft the bs»ckgiro»md p3ai«> t.Wf 
cau b« m»de itito a ni^tchm^ 3P n»o4el. By aligning the 3D 
model the- real object, you can compare how illumisnation and 
yghlighr.s hsi: )<x)tsr 31,5 mtjdel until it receives the same illumiaa- 
dors as die background pkte. 

Every productitju will create riiaererit challenges, but with rhh b3,si(: 
sec cf tricks, you should be able to triatch tlie ligints from any back- 
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[ CHAPTER 10 COMfOSiTiNG 



Working WITH A Compositor 

As a 3D srdst in a pwfesioasil eavironmeat, you ij%hi net do »I3 of 
your CiXTO cotripo$ii3«g- O&en there wiD b« a feJl-nme compositor 
a»$embi!$\g effects shoss chat corstain your 3D rendered elements, as wei 
as iive-isclsosj uTsagjss and other tyf,e.% i:>t'p5ates 

I« commercial pwduction facUiUes. st syisksjs good economic sense so 
fjmsb your 3D work and move a project into compositing sis soon, as 
possible, rnaikiiig ch;snges; a.nci experimenjs ix3 the compositing stage» 
3P~x«nd«ring projects art- ofsen billed on s per-project bssis, while 
conspoiiiiiig stsrvices sre foiled per hour of u.-.s. 

Ths speed of rht composidng process is gesner^liy fast enough tjbsx 
clients c&i-k s«peivis« composidng sessions, and reqaesc sad evaluate 
charigfjs sis the vyt>rk w done. This speed aad degree of dicnt involve- 
menc is not yet possible in 3D (siiankfully'), r»ia!drig cliesris happier to 
work and xeqwest chs«gss in the 2D eomposiong stage, ev«a if ihey ate 
pnysxtg hf the hour 

Give more Sesdbilky to the compositor, and a shot is less likely to need 
rerendfsyjng in 3E>, Here are a few thii:^ you can do in rendering to 
give thtt compositor mote fiexibiiicy include tbe ibliowing: 

m Keep smmsted objects the iirame. Tltere could be 

times whcji you need to reposition your object within the &am«, 
%o jre-anixnare irs posidot> ot track it co a 2D camera move. For any 
elemes'st that a compositor n-uglst want to tepositioira, irj m irame 
yoar 3D shot so that your assimated subject is not cropped off at 
die edge of the feame. Ever, if the compositor sieeds to scjde the 
object up, it is better than losing a pait of ih« model that should 
have been visible, 

m Resa4«* **cl&&n" footage, and save jpost «£fects for com- 

posiSSPg- Most 3D programs have option? to add eSects such as 
glows, blurs, film grain, and lens flares to yom 3D rcndcrir*. Irn 
mo^i cases it IS best to render without these effects and instead add 
them in a compositing ptogiani. it is not cost-eSective to redo a 
layrracing just: to test diScrent fevels of film grain, when the fihn 
grsit) coii!d iiave been added to the rcjidered irfiage isx 2D more 
quickly and interactively. 

S8! Err ors the side of motsori that is too slow i£ speed changes 
miglit be rssseded to eSemerst, Motu'jn CAn hs^ sped up rrsore 
C3.siiy than slowed down, lb speed up focnagc, ik&mci can siaipJy be 
dirowrs awsy or dissohfed together. To siow down footage, new 



■ For mofe infofmstten on cosvipositing i 

; In gesiefSi, dietk out the books The : 

i Art sod Stance of Oigitcii Compsj^ft- | 

; Ing by kQn BrbAmsnft (Mofgan ; 

i iQjti?!K»!s«) »r Digitai Ctsmpiosising 

i In Depfh by Doug KeUy (Cerioiis). 

! New Sidsrs teiis «>e JHek tmn 

I [dif ita!} Com;)3s?iing & P»£t will be 

! outfiiaooi-umnthea,{rK>«gh.,. 
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frames wotild need to be crested, often by repeating exkdng 
frames, which can Jiiafce motion jcifcy. 

» Use yo«3f faJS exprnawtf latitude. 5fyoa didn't xmd Chapter?, 
"Exposure," bdbm thin chapter, ple»se read it now? Vital issues m 
composidixg aj« matching the black levels, colo«, and bsrightixess of 
th? bacfcgroand plate. Cosiiposstors will fasve she most fisxibjiity sf 
they a$e the fbll e3tpo»3xe bititudc avaiisble, so char bauding aurd- 
facts do»'t appear during colesr correciion. 

* Avoid ciipplng. Areas of vow rendering that at« owie^qpcsed tg 
pun; white or underexjx^ed to jpuw black lack iraage infortnacoa 
and taiMwt bes effisttivdy bt igluBXied or darkeaed dwring con>- 
positsag, K«»p your shading within a range of tones that v^'ill adiow 
for forthftr adjustsaent. 

* R»n«I«t naore passes> As a gcuesal Jtatcmesi^, a scetse rendered m. 
n^ore sepajratc passes is easier £0 manipulate thasi a scene resndered 
m ordy a iw paiaes. For tsxassipJe, if a light source is rendered in a 
sep3X»t« ligfating pass, then that light C«t.r> brightened, di.fnm«d., 
or tinted by the compositi&r without rerenderic^ i« 3D. 

Cornpositang is a compkx craft sk its own right and wotthy of study by 
any digitol aitist. Ideally, you should try to get your fjTSt c:ompo«iirig 
experience working on student., personal, or Sow-btsdget projects, wheice 
a 3D artist becotnes a jack-ot.«il~{x:^CS, Even if you are cbsr.g your own 
compositing on a personal compwEcr, CQmposiditg can grow inj;o » gt«at 
tixnesavef, a powci&l ptobietiJiioivBsr, and aw iinpoitant pan of your 



